TITLE OF THE INVENTION 



PAINT BALL LOADING AND FIRING APPARATUS 
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FIELD OF THE INVENTION 

The following invention relates to paint ball markers for firing paint balls with 
sufficient velocity to explode the paint balls against a target. More particularly, this 
invention relates to compressed gas fired paint ball markers which are capable of rapidly 
firing a large number of paint ball rounds. 
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BACKGROUND OF THE INVENTION 

Paint ball markers have long been known for firing spherical balls loaded with a 
marking dye which can rupture and mark a target upon contact. Typical markers have 
an appearance generally similar to that of a handgun or rifle but are typically fired by 
compressed air rather than an explosive charge. Compressed air (or other compressed 
gases) are stored within the marker with the compressed air firing the paint ball out of 
the firing chamber when a valve is opened, typically by pulling a trigger, to cause the 
compressed air to flow to the firing chamber and fire the paint ball out of the firing 
chamber. 

Rapid fire operation of the paint ball marker is often particularly desirable. While 
advancements have been made in the art to achieve rapid fire operation, problems with 
such rapid fire paint ball markers persist. These problems include excessive length of the 
paint ball marker to accommodate a bolt for rapidly loading paint balls into the firing 
chamber and excessive jamming of the mechanisms which load the paint balls into the 
firing chamber. Also, paint ball rupture within the firing chamber is a common problem in 
the prior art, requiring cleaning of the marker before further use. Such disassembly for 
cleaning of the firing chamber when premature paint ball rupture occurs is difficult with 
prior art markers. Also, excessive complexity of prior art markers leads to excessive cost 
and more difficult maintenance. 

Accordingly, a need exists for a rapid fire paint ball marker with a loading and firing 
apparatus which addresses these deficiencies in the prior art. 
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SUMMARY OF THE INVENTION 

The paint ball marker of this invention eliminates the moving bolt in line with the 
firing chamber for loading paint balls into the firing chamber. Paint balls are loaded 
directly into the firing chamber laterally by operation of a sliding door. Opening and 
closing of this door, along with the loading of paint balls into the firing chamber is 
precisely controlled in a timed fashion along with release of a firing charge of 
compressed gas into the firing chamber for expelling the paint ball. 

Specifically, a trigger is provided for firing the marker. This trigger is coupled to a 3- 
way pneumatic valve. The 3-way pneumatic valve controls a position of a ram. The ram 
includes a piston slidably positioned within a blind bore within a housing of the marker. 
Movement of the trigger causes compressed gas flow to act upon the piston within the 
ram in one of two directions to cause the piston to move in a desired fashion. A rod 
extends from the piston and is coupled to a unity bracket. 

The unity bracket is driven by the ram which is controlled by toggling of the trigger. 
The unity bracket in turn controls an activator valve which directs compressed gas to 
the firing chamber. The unity bracket also controls positioning of the door which 
selectively opens and closes a loading hole for feeding paint balls into the firing 
chamber. 

The activator valve preferably has a generally cylindrical form with a shaft moving 
longitudinally within a bore. A series of ports extend between a source of compressed 
air, a charge chamber and an outlet port leading to an entrance for compressed gas into 
the firing chamber. The shaft of the activator valve is coupled to the unity bracket. 
Hence, when the unity bracket is driven by the ram, the shaft of the activator valve 
moves within the bore. Pathways within the shaft selectively allow for compressed gas 
flow from the source of compressed gas into the charge chamber and then later from the 
charge chamber to the outlet port and on to the firing chamber. 

Simultaneously, the unity bracket preferably controls the door for loading paint balls 
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into the firing chamber. The unity bracket causes a loading slide coupled thereto to 
move. The loading slide has a beveled end which is configured to interface with an 
under bevel on the door adjacent the loading hole in the firing chamber. The beveled 
end of the loading slide and under bevel are configured so that when they abut each 
other movement of the loading slide causes the door to move from the closed position to 
the open position. A spring biases the door to the closed position. Hence, the door 
remains closed except when the loading shde is driven into the under bevel of the door, 
causing the door to move to the open position. 

A door slot adjacent the loading hole in the firing chamber restricts the door to only 
sliding motion along a line non-parallel with a central axis of the firing chamber. The 
door slot has beveled and tapered lateral edges which complement beveled and tapered 
rails along side edges of the door so that the door is held adjacent the loading hole when 
the door is in the closed position and the door can tightly seal the firing chamber when 
the door is in the closed position. 

Movement of the activator valve and the door are synchronized so that the door is 
closed when the activator valve releases the charge of compressed gas to the firing 
chamber. When the activator valve is closed to air passing out of the firing chamber but 
open to air entering the charge chamber, the door is in the open position so that a paint 
ball can pass through the loading hole and into the firing chamber. The door is then 
closed before the activator valve opens to allow compressed gas fi-om the charge 
chamber to the entrance into die firing chamber. 

Because the paint balls move laterally into the firing chamber, rather than being 
brought forward in axial fashion by a bolt into the firing chamber, an overall length of 
the marker which would otherwise be required to accommodate the bolt is reduced. 
Additionally, a back plug need merely be removed to provide access entirely through 
the firing chamber and barrel, so that ruptured paint balls within the firing chamber can 
be quickly evacuated. 
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OBJECTS OF THE INVENTION 

Accordingly, a primary object of the present invention is to provide a paint ball 
marker which quickly and reliably loads and fires a paint ball with a charge of 
compressed gas. 

Another object of the present invention is to provide a compressed gas paint ball 
marker which does not include a bolt. 

Another object of the present invention is to provide a paint ball marker which can 
be quickly and easily cleaned, especially through the firing chamber and barrel, such as 
when a paint ball ruptures. 

Another object of the present invention is to provide a paint ball marker which can 
rapidly fire paint balls. 

Another object of the present invention is to provide a paint ball marker which 
avoids jamming and paint ball rupture. 

Another object of the present invention is to provide a paint ball marker which is of 
relatively simple, lightweight and reduced size overall construction. 

Oflier further objects of the present invention will become apparent from a careful 
reading of the included drawing figures, the claims and detailed description of the 
invention. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a perspective view of the paint ball marker of this invention. 

Figure 2 is a sectional view taken along line 2-2 of Figure 3 and particularly 
revealing the construction of the trigger, ram and firing chamber of the paint ball marker 
of this invention. 

Figure 3 is a sectional view taken along Ime 3-3 of Figure 2 revealing the relative 
positions of the various chambers within a housing of the paint ball marker of this 
invention. 

Figure 4 is a sectional view taken along line 4-4 of Figure 3 and particularly showing 
details of an actuator valve and charge chamber of this invention. 

Figure 5 is a perspective view of this invention with portions cut away and 
particularly revealing action of a loading slide and door of this invention witii the door 
in an open position for paint balls to pass into the firing chamber of tiiis invention. 

Figure 6 is a perspective similar to that which is shown in Figure 5 but with the door 
shown in a closed position. 

Figure 7 is a perspective exploded parts view of fliat which is shown in Figure 1, 
revealing the various different stinctiires of tiie paint ball marker of tiiis invention 
separate from a housing in which tiie various different components reside. 
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DESCRIPTION OF THE PREFERRED EMBODIMENT 

Referring to the drawings, wherein like reference numerals represent like parts 
throughout the various drawing figures, reference numeral 10 is directed to a 
compressed gas fired paint ball marker (Figure 1). The marker 10 utilizes compressed gas 
from a gas canister 2 so that when a trigger 24 is toggled by a user various systems 
within a housing 20 cause compressed gas to flow through a regulator 14 and on to a 
firing chamber 90 (Figure 2) for fuing of a paint ball out of a barrel 16. 

In essence, and with particular reference to Figures 2-6, the basic configuration of the 
paint ball marker 10 is described. The trigger 24 is coupled to a trigger valve 30 (Figure 
2). The trigger valve 30 is of an at least partially pneumatic type with compressed gas 
from the regulator 14 passing through the trigger valve 30 and then on to a ram 40. The 
ram 40 has a piston 44 therein whose position is controlled by the position of the trigger 
valve 30. The piston 44 in turn controls a position of a unity bracket 50. The unity 
bracket 50 has a forward position during charging (shown in Figure 2) and a rearward 
position during firing and subsequent reloading. 

An activator valve 60 (Figure 4) controls compressed gas flow from the regulator 14 
into a charge chamber 80 and from the charge chamber 80 to the firing chamber 90 
(Figure 4), A shaft 70 is coupled to the unity bracket 50 and moves within a bore 62 of 
the activator valve 60 to control charging and discharging of the charge chamber 80. 
The unity bracket 50 is also coupled to a loading slide 100 (Figures 5 and 6) which acts 
on a door 110 to move the door between an open position (Figure 5) and a closed 
position (Figure 6). The door 110 overiies a loading hole 96 (Figure 7) in the firing 
chamber 90 and is adjacent a feed tube 18 coupled to a paint ball storage magazine. 
When the door 1 10 is in its open position, a paint ball is allowed to drop down into the 
firing chamber 90. When the door 110 is closed, the firing chamber 90 is sealed and 
ready for receipt of a compressed gas charge for firing the paint ball out of the firing 
chamber 90 through the barrel 16. 
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More specifically, and with particular reference to Figure 1, details of structures 
adjacent the loading and firing apparatus of this invention are described. The paint ball 
marker 10 includes components of the paint ball loading and firing mechanisms within a 
housing 20. A grip 12 is located below this housing 20 and is sized and shaped to allow 
a user to easily grasp the marker 10, preferably in either hand. A regulator 14 is also 
coupled to a lower side of the housing 20 forward of the trigger 24. The regulator 14 is 
configured to receive a gas canister 2 in a removable fashion at a tip of the regulator 14. 
The regulator 14 controls flow of compressed gas (typically compressed air) out of the 
gas canister 2 and into the housmg 20 for use in firing the paint ball and controUing the 
loading and firing mechanisms of the pamt ball marker 10. 

A barrel 16 of any configuration known in the art or to be developed, for paint ball 
firing extends from a forward end of the housmg 20. A feed tube 18 extends from an 
upper surface of the housing 20. The feed tube 18 is configured to allow paint balls to 
drop vertically through the feed tube 18 and into the firing chamber 90. Typically, the 
feed tube 18 is oriented non-horizontally. 

The trigger 24 is pivotably attached to an underside of the housing 20 directly 
forward of the grip 12. A guard 26 is preferably located forward of and beneath the 
trigger 24 to decrease the possibility of accidental toggling of the trigger 24. A cap 28 is 
preferably provided on an upper surface of the housing 20, including the feed tube 18 
thereon. The cap 28 provides access to some of the loading mechanisms within the 
housing 20. Additionally, the cap 28 preferably is somewhat in the form of goggles or 
eyes so that a view of the housing 20 from above gives the general appearance of a 
face. Such an appearance provided by the cap 28 is for aesthetic purposes. 

With particular reference to Figure 2, details of the trigger valve 30 and ram 40 are 
described. The trigger valve 30 is preferably a pneumatic 3-way valve set at a location 
between the grip 12 and the housing 20. The trigger valve 30 includes a pin 31 driven 
by the trigger 24. The trigger valve 30 includes a supply port 32 coupled to a supply 
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line 33 which receives compressed gas from the regulator 14. The supply port 32 is 
preferably at a center of the trigger valve 30. A firing port 34 is preferably a rear most 
port on the trigger valve 30. A firing line 35 extends away from the firing port 34 and 
up to a forward portion of a blind bore 42 of the ram 40. A return port 36 of the trigger 
valve 30 is preferably a forward most port on the trigger valve 30 and is coupled to a 
return line 37 which extends to a rearward portion of the blind bore 42 of the ram 40. 

The pin 31 is preferably positioned within a central bore in the trigger valve 30 
which also includes a spring 38 biasing the pin 31 toward a forward position. When the 
trigger 24 is toggled, the pin 31 moves (along arrow A of Figure 2) and the spring 38 is 
compressed. Seals 39 are provided which are spaced apart a distance slightly greater 
than a distance between the supply port 32 and the other ports 34, 36. 

These seals 39 cause the supply port 32 to be in communication with the return port 
36 when the trigger 24 is in a forward position and cause the supply port 32 to be in 
communication with the firing port 34 when the trigger 24 has been toggled (along 
arrow A) to a rearward position. Hence, when the trigger 24 is in a forward position 
compressed gas flow to the trigger valve 30 passes from the supply line 33 to the return 
line 37 (along arrow B of Figure 2). When the trigger 24 has been toggled to a rear 
position (along arrow A) compressed gas flow occurs from the supply line 33 to the 
firing line 35 (along arrow C of Figure 2). 

This trigger valve 30 arrangement is merely one preferred form of trigger valve 30 
configuration. The trigger valve 30 could alternatively be electropneumatic with the 
trigger 24 merely causing electrical contact to be made which in turn cause valves to 
appropriately open or close to allow compressed gas to travel to the ram 40 in the 
manner desired. 

Note from a careful comparison of Figure 2 and Figure 3 that the supply line 33 is 
largely along a center line of the housing 20 (Figure 3) to deliver compressed gas to the 
trigger valve 30 which is also along the center line of the housing 20. However, the 
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firing line 35 and return line 37 extend up to the ram 40 which is off of the center hne of 
the housing 20. The section line 2-2 shown on Figure 3 jogs over appropriately to pass 
through the ram 40 and firing chamber 30 so that the firing line 35 and return line 37 
can be shown in their entirety in Figure 2. 

Note that these lines 33, 35, 37 are required to overlap in certain locations and so 
would not be precisely located along the section line 2-2 of Figure 3. For simplicity and 
clarity, these lines are shown as overiapping but would in fact have slightly different 
positions so that compressed gas flow between these lines 33, 35, 37 remain separate. 

Should the type of trigger valve 30 be modified the necessity of overlapping of the 
lines 33, 35, 37 may disappear and other routings for lines 33, 35, 37 could be provided. 
However, the essential function of this trigger valve 30 remains to cause compressed air 
to flow to either side of the piston 44 within the ram 40 when the trigger 24 is toggled, 
with the details of controlling compressed gas flow into the ram 40 being potentially 
modifiable while still providing this basic compressed gas supply function for this 
invention. 

The ram 40 is configured as a blind bore 42 preferably extending mto the housing 20 
from a rear of the housing 20 and with a plug 33 sealing off the blmd bore 42. Note that 
the blind bore 42 of the ram 40 is located offset relative to a central plane of the housing 
20, as shown in Figure 3. In fact, the ram 40 could be located at a variety of different 
locations within the housing 20 with this location for the ram 40 considered to be most 
preferred. The blind bore 42 could be formed in other ways, potentially eliminating the 
need for the plug 43. For instance, the housing 20 could be made of separate pieces 
held together with gaskets between pieces of the housing 20. 

The piston 44 is slidably supported within the blind bore 42 and includes seals, as 
known in the art, so that gas leakage around the piston 44 is substantially eliminated. A 
rod 45 is coupled to the piston 44 and extends forward from the piston 44. The rod 45 
passes through an end wall 46 of the blind bore 42 along a passage 47 in the end wall 
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46. A seal 48 is located along this passage 47 to substantially eliminate gas flow along 
the passage 47. A connector 49 is attached to an end of the rod 45 opposite the piston 
44, with the connector 49 coupling the rod 45 to the unity bracket 50. Compressed gas 
entering the blind bore 42 of the ram 40 thus drives a position of the unity bracket 50 
through action of this ram assembly 40. 

Specifically, before the trigger 24 is toggled, compressed gas passes along arrow B 
into a rearward portion of the blind bore 42, causing the piston 44 to move forward 
along the blind bore 42 and for the unity bracket 50 to be in a forward position within a 
recess 51 in which the unity bracket 50 is located. When the trigger 24 is toggled 
rearward (along arrow A of Figure 2) gas flow along arrow C enters into a forward 
portion of the blind bore 42 of the ram 40. This compressed gas forward of the piston 
44 causes the piston 44 to move rearwardly (along arrow D of Figure 2). The rod 45 
similarly moves rearwardly and drives the unity bracket 50 rearward (along arrow E of 
Figure 2). When the trigger 24 is released the spring 38 returns the trigger 24 to its 
starting point and compressed air flow occurs (along arrow B) to a rearward portion of 
the blind bore 42 of the ram 40, causing the piston 44 and unity bracket 50 to return 
forward for completion of the cycle. 

With particular reference to Figures 3 and 4, details of the unity bracket 50, activator 
valve 60 and charge chamber 80 are described. The unity bracket 50 is preferably a 
rigid construct with a lower junction 52 coupled to a shaft 70 of the activator valve 60, 
a mid junction 54 coupled to the rod 45 of the ram 40 and an upper junction 56 coupled 
to the loading slide 100. The unity bracket 50 moves within a recess 51 (Figures 2-4) 
with the unity bracket 50 restricted to forward and rearward movement. A bend 58 is 
preferably provided in the unity bracket 50 (Figure 3) to accommodate the relative 
positions of the ram 40, activator valve 60 and loading slide 100. 

The activator valve 60 generally provides the function of selectively opening and 
closing appropriate ports to deliver a charge of compressed gas to an entrance 91 
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(Figure 4) of the firing chamber 90. In one form, the activator valve 60 is configured as 
shown in Figure 4. Specifically, a supply path 61 leads from the regulator 14 to a bore 
62 extending into the housing 20 from a rear of the housing 20 and preferably along a 
center line of the housing 20 and below the firing chamber 90 and barrel 16 of the paint 
ball marker 10. A plug 63 is provided to seal the bore 62. As with the blind bore 42 of 
the ram 40, if alternative manufacturing techniques are used, the plug 63 may be 
eliminated. 

Preferably, a sleeve 64 is inserted into the bore 62 with seats for seals/O-rings and 
appropriate ports extending radially through the sleeve 64 and out of the bore 62 at 
various locations along the bore 62. 

Specifically, an inlet port 65 passes through the sleeve 64 and into the bore 62 which 
allows compressed gas traveling along the supply path 61 to pass into the bore 62. A 
charge port 66 extends from the bore 62 into the charge chamber 80 where a charge of 
compressed gas can collect before use in firing a paint ball from the firing chamber 90. 
The charge chamber 80 is preferably cylindrical for ease in manufacturing by boring a 
hole into a rear of the housing 20 and closure with a plug 83. A discharge port 67 
extends from the charge chamber 80 back to the bore 62 of the activator valve 60. An 
outlet port 68 preferably in the form of an end of the bore 62 and sleeve 64 adjacent the 
plug 63 is provided for routing the charge of compressed gas out of the charge chamber 
80 and on toward the entrance 91 of the firing chamber 90. Seals 69 are located 
adjacent the various different ports passing flirough tfie bore 62 and sleeve 64. 

The shaft 70 of the activator valve 60 is attached to the unity bracket 50 through a 
coupler 72 so that the shaft 70 moves with the unity bracket 50. The shaft 70 has 
pathways therein which can align with ports in the sleeve 64 and bore 62 at appropriate 
times to allow compressed gas to pass from the supply path 61 to the charge chamber 80 
and from the charge chamber 80 to the entrance 91 of the firing chamber 90. 
Specifically, a charge pathway 74 is provided on a forward portion of the shaft 70 
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which can provide alignment between the inlet port 65 and the charge port 66. A 
discharge pathway 76 is provided within the shaft 70 which provides communication 
between the discharge port 67 and the outlet port 68. 

The charge pathway 74 and discharge pathway 76 are spaced from each other an 
appropriate distance so that the charge port 66 is opened at precisely the right time with 
the overall sequence of loading and firing of the firing chamber 90 so that the charge of 
compressed gas is delivered to the entrance 91 of the firing chamber 90 at the correct 
time for firing of the paint ball out of the firing chamber 90. Specifically, when the unity 
bracket 50 is in a forward position the charge pathway 74 is open to the inlet port 65 
and the charge port 66 so that compressed gas can flow (along arrow F of Figure 4) from 
the regulator 14, along the supply path 61, through the charge pathway 74 and into the 
charge chamber 80. When the unity bracket 50 begins to move rearward (along arrow 
G of Figure 4), due to motion of the piston 44 within the ram 40 (Figure 2), the charge 
pathway 74 of the shaft 40 closes. After the charge pathway 74 has been totally closed 
the discharge pathway 76 begins to move into alignment with the discharge port 67. 
The charge of compressed gas which has been collected within the charge chamber 80 is 
then allowed to exit (along arrow H of Figure 4) through the discharge port 67, through 
the discharge pathway 76 and out the outlet port 68 at the end of the shaft 70. 

The outlet port 68 leads to an end of the blind bore 62 adjacent the plug 63 which is 
in direct conmiunication with the firing chamber 90 through the entrance 91 passing 
between the firing chamber 90 and the bore 62 of the activator valve 60. Hence, this 
compressed gas charge exiting the outlet port 68 can be routed (along arrow J of Figure 
4) to the entrance 91 and up into the firing chamber 90. This compressed gas charge 
then acts on the paint ball within the firing chamber 90 to shoot the paint ball out the 
barrel 16 of the paint ball marker 10. 

As the ram 40 continues to cycle, the unity bracket 50 again moves forward, causing 
the shaft 70 of the activator valve 60 to also move forward. Eventually the charge 
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pathway 74 is again open to allow compressed gas to enter the charge chamber 80 for a 
repeat of the firing cycle. 

The activator valve 60 shown in Figure 4 is merely one form of valve to allow 
compressed gas to be fed from the regulator 14 to the entrance 91 of the firing chamber 
90. Numerous alternatives could also be utilized. For instance, it is not strictly necessary 
that a separate charge port 66 and discharge port 67 pass between the bore 62 and the 
charge chamber 80. Rather, a single port could be provided which would act as both 
the charge port 66 and discharge port 67. In one form, the activator valve 60 could be 
configured similarly to the trigger valve 30 as a basic 3-way valve with compressed gas 
first being led into the charge chamber first by the 3-way valve and second being led 
out of the charge chamber and on to the firing chamber 90 by such a 3-way valve. 

Note that the various different ports of the activator valve 60 are not aligned within 
a single plane, as best shown in Figures 3 and 4. Rather, the various ports of the 
activator valve 60 are oriented at a location which allows compressed gas to flow 
between the regulator and the activator valve 60, between the activator valve 60 and 
the charge chamber 80, and between the activator valve 60 and the entrance 91 of the 
firing chamber 90. 

With particular reference to Figures 5-7, details of the loading system of this 
invention are particularly described. The fuing chamber 90 is preferably configured as a 
hollow cylindrical recess with an entrance 91 extending up into the firing chamber 90 
from the activator valve 60, with a rear end 92 blocked by a back plug 93, held in place 
by holding pin 94, and with a loading hole 96 passing through an upper portion of the 
cylindrical wall of the firing chamber 90 slightly forward of the entrance 91 and 
communicating with the feed tube 18. 

A cylindrical liner 95 increases the wall thickness of the firing chamber 90 and 
distinguishes the firing chamber 90 from the barrel 16 extending from an end of the 
firing chamber 90 opposite the rear end 92. Preferably, an interior diameter of the fu-ing 
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chamber remains the same both within the firing chamber 90 and within the barrel 16. 
This diameter is preferably approximately the same as the diameter of a paint ball to be 
fired out of tfie firing chamber 90. 

The back plug 93 is particularly configured to be quickly and easily removed and 
replaced on a rear end 92 of the firing chamber 90. The back plug 93 does not move 
during loading of the firing chamber 90. Rather, the back plug 93 is only removed when 
cleaning of the firing chamber 90 and barrel 16 is required, such as when a paint ball 
ruptures within the firing chamber 90 or barrel 16. The back plug 93 includes a hole 
which can receive the holding pin 94 (Figure 7) therein with the holding pin 94 being 
quickly removable firom the hole in the back plug 93 so that the back plug 93 can be 
quickly removed and quickly replaced when desired. 

The loading hole 96 into the firing chamber 90 preferably has a circular contour 
similar in size to a paint ball so that a paint ball can pass through the loading hole 96 and 
into the firing chamber 90. A door slot 98 (Figure 7) surrounds the loading hole 96 and 
provides beveled side surfaces to retain the door 110 and allow the door 110 to slide 
between an open position exposing the loading hole 96 and a closed position covering 
the loading hole 96. 

The upper junction 56 of the unity bracket 50 is coupled to an attached end 102 of 
the loading slide 100. Thus, the loading slide 100 moves with the unity bracket 50 and 
the ram 40. The loading slide 100 includes a beveled end 104 opposite the attached end 
102. The loading slide 100 resides within a slide slot 106 which is preferably parallel to a 
central axis of the firing chamber 90 and directly forward of the door 110. A cover 108 
covers the slide slot 106 and allows the loading slide 100 to slide within a substantially 
closed recess of rectangular cross-section. 

The loading slide 100 has a length between the attached end 102 and the beveled 
end 104 which is less than a distance between the unity bracket 50 and the door 110. 
Hence, the unity bracket 50 can move somewhat (along arrow G of Figure 4) before the 
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beveled end 104 of the loading slide 100 comes into contact with the door 110. 
Preferably, this delay in having the loading slide 100 contact llie door 110 is sufficient 
that the activator valve 60 has already delivered the compressed gas charge to the firing 
chamber 90 and the paint ball fired before the beveled end 104 of the loading slide 100 
contacts the door 110. 

The beveled end 104 of the loading slide 100 passes under portions of the door 110 
and abuts against an under bevel 115 on an underside of the door 110. The door 110 
resides within a recess 111 and an upper portion of the housing 20. The door 110 
includes a base end 112 with a spring 113 interposed between the base end 112 and a 
side wall of the recess 1 11. A post 1 14 preferably keeps the spring 1 13 aligned with the 
base end 1 12. The spring 113 biases the door 1 10 towards a closed position (Figure 6) 
by pushing on the base end 1 12 of the door 1 10. 

When the beveled end 104 of the loading slide 100 moves sufficiently (along arrow 
L of Figure 5) to abut the under bevel 115 of the door 110, the beveled end 104 of the 
loading slide 100 pushes on the under bevel 115 of the door 110 and causes the door 
1 10 to move laterally (along arrow M of Figure 5) into the open position. 

Figure 6 shows the loading slide 100 after it has moved approximately half of its total 
travel and is just beginning to impact the under bevel 115 of the door 110 (arrow K of 
Figure 6). At this moment the spring 113 is still exerting a force on the door 110 (along 
arrow P) sufficient to keep the door 1 10 in the closed position. As the loading shde 100 
contmues to move towards the door 110 (arrow L of Figure 5), the beveled end 104 of 
the loading slide 100 acts on the under bevel 1 15 of the door 1 10 to move the door 1 10 
(along arrow M of Figure 5) to the open position. 

A paint ball can then fall (along arrow N of Figure 5) through the feed tube 1 18 and 
through the loading hole 96 (Figure 7) into the firing chamber 90. When the ram 40 
causes the unity bracket 50 to return forward, the loading shde 100 returns forward 
allowing the door 1 10 to move back into its closed position (along arrow P of Figure 6) 
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by action of the spring 113. The door 1 10 is thus closed with a paint ball loaded within 
the firing chamber 90 and ready for release. 

The door 110 includes a tip 116 opposite the base end 112 (Figure 7). A concave 
depression 1 17 is formed in a top surface of the door 1 10. The concave depression 117 
has a greater depth adjacent the tip 116 and gradually disappears before extending to 
the base end 112. The concave depression 117 preferably has a curvature similar to a 
radius of curvature of the paint balls. The concave depression 117 helps guide a paint 
ball adjacent thereto down into the firing chamber 90 through the loading hole 96. 

A pair of rails 1 18 (Figure 7) define lateral edges of the door 110 extending towards 
the tip 116. These rails 118 are beveled complementally witii beveled surfaces of the 
door slot 98 (Figure 7) in the cylindrical liner 95 of the firing chamber 90. The rails 118 
are also tapered complementally with a taper in the lateral sides of the door slot 98. 
Beveling of the rails 1 18 and the lateral sides of the door slot 98 help to hold the door 
110 tightiy adjacent the loading hole 96 and the firing chamber 90 so that gas cannot 
leak out of the loading hole 96 and past the door 110. This beveling also restricts tiie 
door 110 to lateral sliding motion in a non-parallel fashion (preferably perpendicular) 
relative to a central axis of the firing chamber 90. 

Tapering of tiie rails 1 18 and the lateral sides of the door slot 98 cause the door 110 
to be wedged tightly into the door slot 98 overlying tiie loading hole 96 when in the 
closed position. This wedging action further ensures tiiat a tight seal is provided around 
tiie loading hole 96 of tiie firing chamber 90. Such tapering also decreases somewhat 
the degree of tolerances which must be maintained in manufacturing tiie door 110 and 
still maintaining a tight seal over the loading hole 96. 

Preferably, tiie door slot 98 is sufficientiy deep into die cylindrical liner 95 of the 
firing chamber 90 so tiiat an under surface of tiie door 110 overlying the loading hole 96 
extends slightly down into the firing chamber 90. This slight extension of the 
undersurface of tiie door 1 10 into tiie firing chamber 90 preferably is sufficient so tiiat a 
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distance between the closed door and a surface of the firing chamber opposite the 
closed door is slightly less than a diameter of the paint ball. In this way, the door 110 
pinches the paint ball within the firing chamber 90 so that the paint ball cannot fall out 
of the barrel 16 before the charge of compressed air passes through the enttance 91 for 
firing the paint ball out of ttie firing chamber 90. 

This disclosure is provided to reveal a preferred embodiment of the invention and a 
best mode for practicing the invention. Having thus described the invention in this way, 
it should be apparent that various different modifications can be made to the preferred 
embodiment without departing from the scope and spirit of this disclosure. When 
structures are identified as a means to perform a function, the identification is intended to 
include all structures which can perform the function specified. 



Patent Application, Docket No. 103 LIU - Page 19 



